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In recent years, domain wall (DW) conductivity in ferroelectric materials has attracted much 

attention due to the prospect that precise control of the DW geometry and conductivity would 

allow using the walls as functional elements for future nanoscale electronic devices, such as 

high-density memory storage and reconfigurable electronic circuits. Increased conductivity at the 

DW has been reported for a number of materials and is generally attributed to increased charge-

carrier density due to discontinuous polarization [1, 2] and the accumulation of defects [3].  

KTiOPO4 (KTP) is a proper ferroelectric with orthorhombic crystal structure (point group 

mm2) that is widely used in optics for frequency conversion. Moreover, KTP is considered a 

quasi-one dimensional ionic conductor due to the high mobility of the K
+
 ions along the polar 

axis. In this work we demonstrate enhanced conductivity at the DWs of bulk KTP crystals with 

periodic domain structures. The DW conductivity, as well as the local conductivity of domains 

with opposite orientations, is studied using tunneling atomic force microscopy (TUNA) in a 150 

µm thick periodically poled KTP crystal. Our TUNA measurements were done at ambient 

conditions by measuring the current through the sample using a Pt-coated tip while a bias voltage 

(-10 V to +10 V) was applied to the bottom of the sample. 

 

 
 

Figure 1. a) TUNA scan, b) PFM Scan, c) IV-curves at Ps↑ domain, d) IV-Curves at DW 

 

Figure 1(a) shows a TUNA scan together with the corresponding PFM image (b) of the 

same area. The conductivity of the DWs is approximately 4 times that of the surrounding 

domains. Moreover, conductivity contrast is observed between domains of opposite polarization: 

domains whose spontaneous polarization is pointing inwards (Ps↓) are twice as conductive as 

those with the opposite polarization direction (Ps↑).  

Furthermore, memristive behavior is observed, both for bulk domain regions and DWs, as 

can be clearly seen from the two subsequent IV-curves acquired by ramping from -10 V to +10 

V and back, at a Ps↑ domain (fig 1c), and at a DW (fig 1d). These findings can be understood in 

terms of the interplay between the ionic dynamics and the probe-sample barriers and will be 

discussed at our presentation.  
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